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Nuclear Furnace . . . 
continued from preceding p a g e  

tages over reactors regarding the 
testing of elements which will be 
discussed later. 

The design and development of 
the Nuclear Furnace system-and 
its subsequent testing in early 1970 
-is being handled in two major ef- 
forts. Herb Newman, assistant N-3 
group leader, heads the project 
which has the responsibility for 
designing the Furnace while 
Charles Fenstermacher, J-18 group 
leader, is in charge of a team con- 
cerned with the design of the efflu- 
ent cleanup system. This latter 
work may lead to utilizing the Fur- 
nace at Los Alamos for fuel ele- 
ment testing and eliminate the re- 
quirement that the reactor be 
tested at the Nuclear Rocket De- 
velopment Station in Nevada. 

The story behind the Furnace 
aptly fits the old saw “Necessity is 
the mother of invention.” 

As Newman says, “We want to 
learn how to improve our present 
fuel elements and we’d like to de- 
velop new elements.” A vital part 
of this research includes testing 
them under the right environmen- 
tal conditions. 

Presently there are two methods 
by which fuel elements destined for 
the Rover program can be tested: 
by insertion in the core of a reac- 
tor to be run at NRDS and by the 
electrical resistance heating method 
at LASL. Both methods have a 
number of drawbacks. 

The turnaround time for a reac- 
tor test in Nevada is 9-18 months. 
Thus, the scientists may have to 
wait lor more than a year to prove 
out their theories regarding fuel 
element development. In addition, 
i t  is expensive to conduct a hot test 
of a reactor so a number of other 
tests relative to the Rover program 
-such as materials and gas flow- 
are conducted simultaneously. 
Therefore, the number of new ele- 
ments tested as well as the type of 
tests that can be held are limited. 

The electrical tests are designed 
to simulate, as nearly as possible, 
the reactor environment in order 
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to obtain data on the corrosion rate 
of fuel elements. The element is 
heated electrically while hydrogen 
flows through it. Temperatures up 
to 5,000”F and pressures of 1,200 
psi can be reached in this testing 
method at LASL. Unfortunately, 
this method also has a number of 
deficiencies such as the require- 
ment that electrical grips hold the 
elements. This additional restraint 
often causes thermal stress cracks 
to occur in the fuel element, result- 
ing in premature failure. 

“Scientists have looked for years 
for better ways of testing elements 
than by electrical testing,” New- 
man said. “It was talked about for 
years but nothing ever came of it.” 

Those involved in the Rover pro- 
gram were interested in reactor de- 
signs covering a wide range of sizes. 
Studies had been completed for the 

large sizes, and were subsequently 
being investigated for the smaller 
ones, when it became apparent that 
a rather small critical system could 
be constructed which would meet 
the requirements for another ap- 
proach to testing fuel elements. 

Phoebus 2A reached a power 
level of slightly over 4,000 mega- 
watts (MW); Phoebus 1 operated 
at 1,400 MW with a third as many 
fuel elements as 2A; and Pewee 
ran at about 500 MW in its initial 
test last December with only one- 
tenth the number of elements of 
Phoebus 2A. 

The Furnace-project personnel, 
however, were looking for some- 
thing in the range of 100 MW or 
less with a relatively small number 
of elements. They conducted sur- 
veys of small reactor systems, 
looked at possible cell concepts 

Newman and Geer insert a fuel element can into the Furnace core. Helmick 
is in the background. 





Nuclear Furnace . . . 
continued from preceding page 

Nuclear Furnace was designed with 
this objective in mind. The Phoe- 
bus reactor was designed for a high 
power-to-weight ratio suitable for a 
flight engine and the Pewee reactor 
was designed to simulate flight- 
weight reactor conditions, although 
it never is intended to fly. These 
reactors, therefore, had other con- 
straints that made core replace- 
ment virtually impossible. 

In addition, unlike other reac- 
tors tested at NRDS, the Furnace 
will be fired downward into an ef- 
fluent cleanup system. This system 
will be covered in more detail later 
on. Also, the Furnace will be en- 
cased in a new radiation shield 
which completely covers it. 

Besides the cost savings realized 
by reusing hardware for several 
tests, additional savings were real- 
ized by securing existing hardware 
that was originally built for the 
Phoebus and Pewee reactors. 

“We are using the Pewee 1 pres- 
sure vessel plus the Phoebus 2A 
beryllium reflector system and con- 
trol system (with certain additions), 
Phoebus control drums, and the 
existing test cars at NRDS will be 
slightly modified for our use,” New- 
man said. Water will be used as a 
moderator and coolant at a flow 
rate of about 400 gallons per min- 
ute. 

Three sets of the hardware from 
the Phoebus and Pewee systems are 
available. One will remain in Los 
Alamos for testing in the Kivas at 
Pajarito Site, one will be shipped 
to NRDS for use there and the 
third will be a backup set. 

In the Nuclear Furnace, each 
fuel element will be separated from 
its neighbors and will not be de- 
pendent on them as is the case in 
other reactors. “We can run a num- 
ber of different test elements, or we 
can remove some elements to run 
tests of radioactivity on certain 
materials and still achieve critical- 
ity,” Newman said. 

When tested, the Furnace will 
be placed on the test car, taken to 
Test Cell “C,” run by firing down- 

Charles Fensterrnacher, 5-18 heads a 
team concerned with the design of the 
effluent cleanup system. Below is a flow 
diagram of the Nuclear Furnace. 
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James DeField, H-5, demonstrates part 
of the various types of protective cloth- 
ing used by personnel of the Labora- 
tory. 
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Above: Jacque Cote, 10s Alamos, tried 
Humco II for size at HRL. Humco II is  a 
liquid scintillation whole body counter 
capable of measuring the natural ra- 
dioactivity of the human body. 

Below: Laboratory Director Norris E. 
Bradbury welcomes students to the 13th 
annual Science Youth Days at LASL. 
Bradbury told the students science was 
fun but was "a demanding mistress." 

Left: Robert Warner, K-4 group leader, 
explains the operation of UHTREX 
(Ultra High Temperature Reactor Ex- 
periment) to students from Pojoaque 
and Taos high schools. In the fore- 
ground is the control panel for the 
reactor. 

Right: a portion of the hundreds of 
high school science seniors who par- 
ticipated in Science Youth Days pile out 
of their buses and file into the audi- 
torium for the opening series of lec- 
tures. 



Lble t Ictidermn, P-13, discus st?^ LASl‘s Sherwaod Project-controlled thermonu- 
clocit research- -with a group of high school science seniors. 

10s dllumos; bligh Scliool students assisted the Laboratory in the 13th annual 
p ~ t h  days yrrtigrar-ci. klerc, i’hyllis Gotti (left) and David Weinstein demonstrate 
the cuinpufer at Ihe Vun de Graaff facility. 



Above: Fred Toca, H-5, talked about 
the various types of toxic gases to the 
students touring the Occupational 
Hea Ith Laboratory. 

Left: Roger Morris, GMX-1 (at left) dis- 
cusses research carried on a t  Omega 
Site. 

The forces of a magnetic field were 
demonstrated by Don Michael, P-13, 
during the Sherwood tour. Attempting 
to pull a wrench away from the elec- 
tron cyclotron heating (ECH) machine 
is  Gail Lemons of Los Alamos. In the 
background, also from Los Alamos, are 
Paul Gray and Tony Cherry. 

Science Youth . . . 
continued from preceding page 

Arizona contingent included stu- 
dents from Alhambra, Camelback, 
Central, Maryvale, Phoenix Union 
and South Mountain High Schools 
of Phoenix. 

More laboratory sites were util- 
ized this year to cut down on the 
tour load for Laboratory guides. Stu- 
dents were taken each afternoon 
into Health Research laboratory, 
Occupational Health laboratory, 
the Sherwood laboratory, Radioac- 
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1 Ile science iiivolvetl with "Reverse Hydrolysis"- a phcnorneriori occurring only 
uf 7A.50--is uxplaiiiod by Jitii 1 roui, PER-I ~ Iti this process, water is cundensed 
Erotn the rorjrri's afrrrosphcvu arid trttidc: to flow thruuyh ihc pipc. (Actually, the 
WLIIC~ is flowiiq frntn the Itrnk, up thtough CI cleut pipe whete it overruns and 
flows back dswrr oti the oiirside.) 

Scitrnee Yorrih IYiiys wcrc al:m recently conducted at the Nuclear Rocket Dovelop- 
rnetil Statim, rioihwest of lus Vegas, Nev. Ed Logan, J-17, right, conducted n 
clomotislraiicirr in cryogenics fob the visiiirig studerits, Appioxiinately 300 students 
.Train Clark tiitid Idye County sct~ools attended t he  cvetit at NRDS. 



The World’s Largest 

Nuclear Safeguards Program 
--obstacle for ambitious memories-Autobahn for constructive imagination 

n an incredibly short span of time many uses I and potential uses of the atom have been real- 
ized for the benefit of man who remembers its 
angry beginning and recognizes its constructive 
possibilities. Both purposes have been pioneered 
by the ingenuity of Americans who now seek to 
share their technology with other nations of the 
world, many of which cannot otherwise afford the 
benefits of nuclear energy. 

But, lest those who receive these benefits value 
ambitious memories more than constructive 
imagination, the United States has, since the be- 
ginning of its atomic energy program, attached 
stringent . national and international controls to 
any agreement for the use of its nuclear material 
and equipment. 

Today the nuclear industry, not only in the 
United States but in other countries which also 
have nuclear capabilities, is enjoying unprece- 
dented growth, especially since 1966 when world- 
wide interest in nuclear energy for the production 
of electrical power began its current rapid expan- 
sion. Greater quantities of nuclear material and 
equipment are now being transferred within and 
between nations. It has been recognized by the na- 
tions who control this flow of material and equip- 
ment-notably the United States, Soviet Union, 
Canada, France and England-that more effective 
national and international controls are needed to 
deter any possibility that one nation’s jealousy or 
distrust of another will lead to stockpiling and 
eventually, perhaps, use of nuclear weapons. 

In recognition of this need, the Atomic Energy 
Commission in mid-I967 established a new office 
of Safeguards and Materials Management headed 
by Delmar L. Crowson and a new Division of Safe- 

guards in its Regulatory Branch headed by Rus- 
sell P. Wischow. The  AEC also appointed a Na- 
tional Advisory Committee on Nuclear Materials 
Safeguards, and research and development pro- 
grams were begun to advance techniques and 
methods for safeguarding, or keeping strict ac- 
count, of nuclear materials. 

In the United States the worlds largest Nuclear 
Safeguards Research and Development program 
was centered at the Los Alamos Scientific Labora- 
tory where most facets and operations typical of 
the nuclear industry are practiced. Since its be- 
ginning in December of 1966 the program has 
had notable success in the development of proto- 
type instrumentation that is expected to make 
significant contributions toward national and in- 
ternational control of nuclear materials. 

N-Division Nuclear Physicist, G. Robert 
Keepin, who but a short time before had headed 
the Physics Section, Division of Research and 
Laboratories of the International Atomic Energy 
Agency (IAEA) in Vienna, Austria, was named to 
head Group N-6 which was created to carry out 
LASL’s nuclear safeguard program. Two safe- 
guards laboratories were established, at Pajarito 
and Ten  sites, and a committee of 18 members 
whose group or division activities are directly con- 
cerned with nuclear materials and equipment was 
organized to identify practical applications for 
testing and proving newly developed safeguards 
techniques. Its membership includes LASL Tech- 
nical Associate Director Raemer E. Schreiber; 
N-Division Leader Roderick W. Spence and Al- 
ternate Division Leader Franklin P. Durham; 
Keepin and N-6 Staff Members Roddy B. Walton, 
Ronald H. Augustson, Carl N. Henry, Howard 0. 
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A ”shirtsleeve” study session evolved 
during the recent visit and tour of the 
LASL nuclear safeguards program fa- 
cilities by Delmar Crowson, second 
from right, director of the Office of 
Safeguurrls and Materials Manage- 
ment, and Samuel McDowell, Crow- 
son’s assistant director for research and 
development. At left is LASL Technical 
Associate Director Raemer E. Schreiber 
and, ut right, N-6 Group leader e. 
Robert Keepin. 
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Munson Thorpe, N-6, illustrates a point during one of 
the regular monthly meetings of the N-6-CMB Nondestruc- 
tive Assay committee. In foreground are L. Philip Reinig, 
Engineering department head, and Richard D. Baker, CMB- 
division leader. At left of table are Alfred C. Dumrose, 
CMB-8 alternate group leader; Carl Henry and Larry East, 

both N-6; and Charles Metz, CMB-1 group leader. At right 
are William Maraman, CMB-11 group leader; Alan Berick, 
Ronald Augustson, and Roddy Walton, all of N-6; Robert 
Hendron ENG-6 group leader; Joerg Menzel, N-6; and G. 
Robert Keepin, N-6 group leader. Not shown is N-Division 
Leader Roderick Spence. 

Walton and Berick, in white laboratory coats, demon- 
strate a passive gamma-ray assay technique for deter- 
mining plutonium content within a large blast-containment 
vessel to Joe Mascarenas and Roderick Day, both CMB-11, 
at DP site. 

Nuclear Safeguards + + + 
continued from preceding page 

Some isotopes, such as uranium238 and thorium- 
232, for example, require higher energy neutrons 
to produce fission than do uranium-235, pluto- 
nium-239 and uranium-233. If the energy of the 
source neutrons is kept below the fission thresh- 
hold of uranium238 and thorium-232, fissions 
from only uranium-235, plutonium-239 and ura- 
nium-233 will occur. In laboratory experiments 
the accuracy of the delayed-neutron yield method 
has been proven to be within one per cent of 
chemical assay standards. 

The  second assay approach, known as the kinetic 
response method, consists of pulsing neutrons into 
an unknown sample and observing the rate at 
which delayed neutroils are emitted from it as a 
function of time. In general, delayed neutrons 
from fission are emitted in six “decay groups” hav- 
ing half-lives ranging from two-tenths of a second 
to 55 seconds. T h e  amounts of delayed neutrons 

continued on page 14 
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At the consolc of the N-6 Cockeroft- 
Walton accelerator at F'ajarito site, up- 
per left, loin Whittlesley operates the 
acccleratvr controls while Darryl Smith, 
foreground, and Hcnry check out data 
ucquisitioit equipment. left: 1 horpe 
positions a container of Rover fuel- 
material scrap tiear the target of the 
Cockcroft-Walton for assay by tieu- 
tron interrogation techniques as Hcnry 
records information on the sample. At 
upper right in the photo i s  the neutron 
detector for the assay. lop:  Henry and 
Christophor Masters prepare to meas- 
ure the delayed-neutron kinetic re- 
sponse of a uranium sphere using the 
compact "Zipper" pulsed-neutron gen- 
erator, at left, developed by the San- 
dia Corporation. The neutron detector 
i s  ai rear. Above: Berick und Waiton 
insert uranium-235 foils into w poly- 
ethylene sphere i n  preparation for a 
measurement- of fission delayed-yam- 
ma-rays induced by  neutrons from the 
~ocltcraft-waltoti aceelerchoor at rear. 
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Nuclear Safeguards + + + 
continued from page 12 

emitted either early or late is different for each 
kind of fissionable material, making it possible to 
determine the relative amounts of the various 
fissionable isotopes contained in the material un- 
der interrogation. Accuracy to within two to three 
per cent has been attained using this method. Un- 
der certain conditions, isotopic assay can be best 
performed using a combination of the delayed- 
neutron yield and kinetic response techniques. 

Before these assay methods can be effectively 
applied certain fundamental data is required. For 
example, basic measurements of delayed-neutron 
yield versus the energy of the neutrons inducing 
fission are required to relate the measurement of 
delayed neutron response to the amount of fission- 
able material. Delayed-neutron yields of the major 
fissionable isotopes have been measured by Group 
N-6 at energies of three MeV and 14 MeV. The  
LASL results showed a decrease in absolute yield 
at the higher neutron energy, which was expected 
theoretically, but they are in direct contradiction 
to previous measurements at other laboratories in 
the United States and the Soviet Union. T h e  high 
yields at 14 MeV obtained in the earlier measure- 
ments are believed to be attributable to neutron 
back-scattering effects from the detector. Below 
three MeV, LASL results show that absolute de- 
layed-neutron yields for the fissionable materials 
measured are essentially constant, which is of con- 
siderable practical importance in the development 
of nondestructive assay methods based on delayed- 
neutron yields. 

Delayed gamma rays as well as prompt neturons 
and gamma rays may also be used either in com- 
bination with delayed neutrons, or separately, to 
provide characteristic signatures of the various 
fissionable materials. In the so-called “black box” 
case of unknown mixtures of fissionable and non- 
fissionable materials, the combined measurement 
of both delayed-neutron and gamma-ray response 
provides important additional information about 
the materials surrounding, or interspersed with, 
the fissionable material under investigation. Such 
combined measurements can also provide two con- 
firmatory determinations of fissionable material 
content. 

Other methods of active interrogation will com- 
pliment and expand the capabilities which have 
been demonstrated by the delayed-neutron assay 
methods. One, “resonance self-indication,” em- 
ploys a steady-state beam of slow neutrons which 

is passed through the fissionable sample under 
study to a series of detectors containing the same 
fissionable isotopes that are in the sample; proper 
interpretation of the response from each of the 
detectors results in self-indication of each isotope 
present in the sample. A portion of the work in 
developing this method was carried out at the 
Water Boiler Reactor facility at Omega site. Two 
methods being studied to discriminate between 
thermally fissioning isotopes are based on measure- 
ments of absolute delayed-neutron yields and de- 
layed-neutron fractions (delayed-to-prompt neu- 
tron yield ratios). 

The  accelerators used as neutron sources in the 
LASL research and development program are 
commercially produced, but modified and adapted 
to the needs of the safeguards program. Keepin 
noted that although photon sources meet some of 
the requirements for active interrogation, and are 
being investigated by Gulf General Atomic Corp- 
oration in California, neutron sources were 
selected for the safeguards program at Los Alamos 
because neutrons are capable of penetrating 
nearly all nuclear materials; they provide a means 
for incisive isotopic discrimination; and, they are 
readily available in simple, inexpensive and com- 
pact units. 

Extremely high-efficiency neutron and gamma 
detectors, based on an extension of state-of-the-art 
technology, have been developed by N-6 person- 
nel. The  neutron detectors represent “very signi- 
ficant advances in the development of high-effi- 
ciency, flat-response (independent of energy) 
neutron detectors,” Keepin said. He noted that 
the LASL program from its inception has placed 
strong emphasis on developing maximum-sensi- 
tivity neutron and gamma-ray detectors so that 
interrogating-neutron-source strength, associated 
personnel hazards and shielding requirements, 
can be minimized. 

Applications of the new nondestructive assay 
techniques have been largely centered around the 
“fuel cycle,” which refers to the series of steps in- 
volved in supplying fuel for nuclear power reac- 
tors beginning with mining and continuing 
through fabrication of fuel elements, their use in 
a nuclear reactor, reprocessing to recover the fis- 
sionable materials present in a “burned-up” or 
“spent” element and finally, purification and re- 
fabrication into new fuel elements. These steps 
are generally representative of the major areas of 
the nuclear power industry. 

T h e  reason for placing so much emphasis on the 
fuel cycle can readily be seen when it is under- 
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Nuclear Safeguards + + + 
continued from preceding page 

ter than one per cent. He noted that similar ac- 
curacy was demonstrated when the element was 
contained in a mock-up lead shielding cask. “We 
have done assay on the Oak Ridge MSBR (Molten 
Salt Breeder Reactor) fuel and have been able to 
determine absolute amounts of fissionable ma- 
terials, again, to within the order of one per cent 
accuracy,” he said. 

Small test samples including fissionable material 
standards, prototype and experimental materials, 
compounds, mixtures, and process-line samples in 
various physical and chemical forms are being 
provided for nondestructive assay by the AEC, 
which obtains them in the course of safeguards 
inspection visits to nuclear industrial plants in the 
United States. The  samples are being assayed by 
nondestructive methods at Los Alamos, and the 
results are being compared directly with the con- 
ventional chemical analysis of the same samples 
at the AEC’s New Brunswick Laboratory. The  
New Brunswick Laboratory is considered to be the 
AEC’s authority and final arbiter on chemical as- 
say techniques and analyses, Keepin said. “Our 
assay results of the AEC inventory samples agree 
with the chemical assay performed by New Bruns- 
wick to within about one per cent accuracy for 
absolute fissionable material content and on the 
order of two per cent for isotopic composition,” 
he said. 

Nondestructive assay methods have been applied 
to analysis of fissionable scrap material from iso- 
tope separation, fuel reprocessing and fuel fabrica- 
tion plants. This problem of assay of fissionable 

Talking with Schreiber and LASL Director Norris E. Brad- 
bury during his recent inspection tour of the Laboratory’s 
Nuclear Safeguards Research and Development program 
facilities is Sigvard Eklund, director general of the interna- 
tional Atomic Energy Agency. 

scrap is one of urgent and growing concern to the 
AEC, the N-6 group leader said. Most of the scrap 
assayed in the LASL program has been produced 
in the nuclear rocket propulsion program (Project 
Rover). Keepin said preliminary measurements of 
Rover scrap, which is contained in two-gallon 
cans, indicate that gram quantities of fissionable 
materials can be assayed with an accuracy on the 
order of five per cent or less. Fissionable scrap as- 
say has been guided by computer simulation 
studies. 

The  new assay methods also promise extensive 
applications to nuclear materials management, ac- 
countability, quality control, plant efficiency, eco- 
nomy and safety when they are made available to 
the nuclear industry. Similarly, the AEC’s Divi- 
sion of Military Application has expressed interest 
in applying the techniques to on-the-spot inspec- 
tion and assay of weapons-grade fissionable ma- 
terial in production and fabrication facilities, to 
practical in-the-field problems of verification of 
weapons integrity as well as the integrity of com- 
ponents, mock-ups and dummy systems for weap- 
ons development, diagnostics and testing. 

This new technology, while being used for in- 
specting and policing nuclear materials in this 
country and in others which it has provided with 
nuclear equipment, will also be shared with other 
countries and organizations of the world to insure 
more effective international control. The  reason 
for stressing the international aspect of safeguards 
inspection and control of nuclear materials was 
amply explained by Keepin in an address at the 
American Nuclear Society’s National Topical 
Meeting on Coupled Reactor Kinetics in 1967: 
“The question of who applies these safeguards is 
also of fundamental importance. At the outset, 
there was no alternative to having this function 
performed by the United States itself. N o  one else 
had the capability. Accordingly, the Atomic En- 
ergy Commission developed the necessary staff 
and techniques to undertake this responsibility. 
To date our U.S. inspection staff has carried out 
more than 400 inspections in 26 countries through- 
out Europe, Latin America and the Middle and 
Far East. 

“But it was recognized from the start that the 
full advantages of safeguards could be realized only 
if they were carried out by an international or- 
ganization approaching world-wide membership. 
The  advantages of international safeguards over 
bilateral safeguards such as we have had in the 
past are not always clearly understood. If the sole 
objective of safeguards were to assure us alone that 

1 
i 
I 

! 
/I 
I 

I 
I 

I 

1 

I 



t ltlund and Mccyitr disr US> 

LASl’s strfcgrrt-rrcls progrrrinr 
aiid oipplications to futurt? 
JAEA inspection meihods 17s 

they tour  tho Nwc:lcar W e -  
guards Kcsewrch laboratory 
a1 lot1 Sit[!. 

ing tlevelol)ccl ai I .os  Alanios and c~scwlicrc have 
1 ) c ~ i n  plctlgecl by tlic Iliiitcd Sinics lor tlic ie(  h- 
niwl iiiipLcnicmiat ioir 01 a jutiirc .\~orld-widc in- 
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1,ii ional Atomic Iiiicigy Agericy. ‘I l i e  
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rcprcscw iiearly all United Nations coiiriiric?, 
lias hccii dcsigii;iretl as i l ie  international 1 ) o l i c  c 
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ol nuclcar desiruction. W e  do not believe 
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In O(tol)cr ok last ycai Sigvarcl A. IWurid, di- 
icctor gciicial ol tlic IAKA, visitcd tlic Loc Alamos 
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coitrsc of  his visit l ~ l c l u n d  stated tlic 1AEA’s dc- 

cridcnc c on ilie redtriologic ;tI dcvclopmcn1 01 
dcgrxards in several coun tries arid particularly 

Llie iicw in$pcc L i o n  and ass,ty tcc Iiriiqucs being de- 
vclopctl at I,os Alan105 jri the llnitcd States. 

“ I n  ltici seiisc tltat we liavc dcvclopecl protolypc 
msay ins~rrxmcn~a~ioii in the. laboratory, we al- 
1 cady lravc a i  l i a r id  scvct a1 very cilcctivc sale 
:;riaid:; icchniqrlcs, hi11 t l ic~c iicetl i o  X x  adapted 
a r i d  cngiiiccrc(1 LO 1110diic c rclidble, compxt ficld 
c~~uipri icmt  i h a t  ( a n  hc used routincly in industrial 
viritlcar f;icilitics arid in tlw Gcld with ;I niinirnum 

contiiiued on next page 
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Upper Right: Menzel and Don Sterner, ENG-2 model shop, 
inspect a scale model of LASL’s Mobile Safeguards Assay 
Laboratory which is under construction. The model‘s rear 
access doors are open, revealing the rear equipment room 
containing a pulsed-neutron interrogation-source, high- 
voltage supply tank and air-conditioning unit. At rear is 
Bruce Martinez, ENG-2, Above: Munson Thorpe and 
Thomas Capelli load an unknown sample of fissionable 
material to be assayed into the “shufRer,“ a pneumatic 
device used to transfer samples from the point of neutron 
irradiation to the large neutron detector with entrance 
hole at left. Prototype ”FFTF” fuel pellets for the AEC‘s 
fast breeder reactor program have been analyzed using 
this experimental arrangement in the Nuclear Safeguards 
Research Laboratory at Ten site. A pulsed neutron accel- 
erator is behind the screen at rear. Below: Group N-6 
Secretary Pat Turner checks final specifications for the 
Mobile Safeguards Assay Laboratory van with Keepin who 
holds a schematic of the van. 

Nuclear Safeguards + + 
continued from preceding page 
of difficulty and intrusion,” Keepin said in de- 
scribing the progress of the LASL program in re- 
lation to its basic goals. 

The  state of the program’s maturity is evidenced 
by plans to incorporate nondestructive assay in- 
strumentation into a Mobile Safeguards Assay 
Laboratory which is presently under construction 
at LASL. Designed by Group N-6 and the LASL 
Engineering department, it is slated for comple- 
tion in October of 1969. After a testing period of 
several weeks at Los Alamos, the unit will be used 
to demonstrate the new assay techniques in vari- 
ous nuclear plants and facilities around the 
United States and perhaps abroad, Keepin said. 

The  AEC’s Advisory Committee on Nuclear 
Materials Safeguards will hold its spring meeting 
at Los Alamos May 15; committee members will 
be briefed on the LASL safeguards program and 
will inspect its laboratories at Ten  site and Pa- 
jarito site. 

Keepin asserts that present safeguards research 
and development is only the beginning of a very 
promising future for nondestructive assay meth- 
ods and their applications to accountability, pro- 
cess and quality control, and materials manage- 
ment problems throughout the nuclear industry. 
“Due to our successes in obtaining high accuracy 
and sensitivity in nondestructive assay, and the 
relative simplicity of the instrumentation we have 
developed, new applications for our techniques 
seem to be cropping u p  all over.” He noted for 
the expanding nuclear power industry of the 
1970’s, a major technical requirement will be 
to keep safeguards technology and instrumenta- 
tion abreast of the increasingly complex physical 
and chemical forms in which special nucler ma- 
terials will be utilized. A new safeguards labora- 
tory building to meet expanding future require- 
ments has been proposed for construction west of 
the road entering TA-35 on Pajarito Road. @ 



oices of experience were heard in bos Alamos during 

series ol 27 lectures and panel discussions at 
I,os Alarno5 lIigl1 School during the past two 

months have been given by people ol’ cxpcricricc 
in it varicty 01 o~ctil);it ional fields. ‘T’Iic Carecr In- 
format ioii Scrim, ac the even t was known, pro- 
vitlctl intercstccl liigh school and junior 1iigIi 
school st udcrils and thcir parents with thc oppor- 
itunity to hear nien and women from c1ifl“ercnt 
1 m t s  oL New Mcxico talk about thcir careers, thc 
training that is required and wlicrc it is oilcred, 
and wliy the WOY li is hat islying to tlicm. Sporisorcd 
by rlrc 1 AX, Ala~nos Pdrcnt-’I’caclier Association 
;intX tlie l-ligli Scl100l Gnidancc 1)eprt  merit, it 
wits il iiew apliroacti to inforrning local studcnts of’ 
career olil)oi-t unit ics. 

hinong Iectm crs arid pd11cI mcmbcrs Laking part 
in t hr srrics wcrr I 9  frorrt tlie L.oc  Alamos Scicn- 
tiiic 1 ,aboratory. 13arlari M. Averit t, WSD, spolic 
on “ 1’cc.linicjans: T h e  Field, the Training and 
ttic Pay;” 1 Tarry 1;. Schultc-., 11-5, “He;tlth Chrcers;” 
1)oriiiltl 1;. l’c,tcrscrr, 11-4, “Careers in 13itrrnetlical 
I<cscarcli;” Fdwartl K. 1 ,aynicn, i’l<I<-IW, “Per- 
sonnc.1 AtlrniiiisLi-ation;” Kober t A. Penncmxin, 
CME-4, Sliermaii W. RabicLc;nr, CMV-2, I). Lloyd 
Wil I iams, 11-4, Gcorgc K. Shepherd, 1 1-4, arid 
Glcnn lL Waterbury, CMJ3-I, p n c l  discussion on 
“Chcuriistry;” llelcii F. Ketlman, 1)-2, “Opportuni- 
ties i r i  I ,iX,raries ant1 Inforination Cent a s ; ”  Arno 
1’. Kocxisch, SI)-3, “Glass Illowing;” l<ill j x l i  Kod- 
gers, 1’LJB-1, “Futiires in Photography;” William 

D ~ ~ ~ ~ J  c. Lieb,?llberg, CMF-‘~, to cd group of 
high school stuclents on careers in Astrophysic~ cluritig I I ~ C  
April series 04 c nreet irrfortnatiori lectures. continued on tiext puge 
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Liebenberg illustrates his talk to Los Alamos students 
which included such supporting fields as telescope making. 

Cweer Infarmdtion. . e 

continued from preceding page 

G. Hudgins, T-I, “Data Processing;” Donald Lie- 
benberg, CMF-9, “Astrophysics;” Frederick C. V. 
Worman, H-DO, “Anthropology;” John F. 
Buchen, CMB-7, “Scientific Instrumentation;” 
John C. Biery, K-2, Robert I. Brasier, ENG-DO, 
Mique S. Talcott, ENG-7, panel discussion on 
“Chemical Engineering.” 

Others from Los Alamos to speak were Paul 
Noland, county administrator, “Challenges in 
Local Government;” Edwin Stockly, attorney, 
“Law and Politics;” Betty Wallwork, teacher, 
“Psychology;” Harry Siemer, gunsmith, “Gun- 
smithing;” Dr. Rufus Lee, pediatrician, “The 
Practicing Physician;” Virginia Glass, nurse, “Ca- 
reers in  Nursing;” Dr. Gilbert C. Luna, dentist, 
“Dentists and Related Dental Careers;” Markley 

Answering questions of students attending his lecture on 
”Dentists and Related Dental Careers’’ is Los Alamos Den- 
tist Dr. Gilbert C. Luna. 

McMahon, Los Alamos Monitor, “The Newspa- 
per Business;” Darrel K. Burns, KRSN radio sta- 
tion, “Opportunities in Broadcasting;” Mae Ann 
Grady, beautician, “The Beauty Business.” 

Lecturers from other parts of the state were 
George Gliva, family and marriage counselor, 
Santa Fe, “Social Work: Do-Gooders or a Profes- 
sion;’’ Garrett Boyd, airline senior sales repre- 
sentative, Albuquerque, “Airline Careers;” Bill 
Fegan, managing director of the Kaleidoscope 
Players and director of the New Mexico School 
for the Performing Arts, Raton, “The Performing 
Arts: Stage, Cinema and Television;” Jack Samp- 
son, state supervisor, Bureau of Apprenticeship, 
U.S. Department of Labor, Albuquerque, “Ap- 

@+ prenticeship Programs in New Mexico.” 
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Willard M. Reattie, W 7 ,  has arcrptctl tlic 
hnicrican liistitutc of Chemists’ invitation into 
I;cl lowship. Wclc onling c eremoaics wcrc held at 
t l ~ c  l;c1lo\vs dinner in Sanla l;c 1 x 1  month. 

@ 
A p;itcnt re( cnt ly macle civailat>lc lor public 

u.te by the  Atoink Lncrgy Cornmission is thc 
2N 4N %“‘r’ripic rylmc-l,+rninc Tor which M. 1P. 
ChXPiirii, GMX-2, is list crl as invrntor. 

l’hc patcnt n;imr chcniit ally dcscr ihes ii hcat 
rc:,istai~t cxi)Ios~w t fiat i<, iiiscnsitivc~ 10 impact. 

.Sf yoiil’ addrcss has changed plciisc inform THE ATOM hy clip- 
piiif ; ~ n d  [illin&: out this coillion. l’rint or type your name and 
hot11 yonr old and ncw nddrmxs. 
M a i l  tu: ‘Phc Atan! 
[,or4 Aliimos Scicni.ifie Laborntory 
1%ox 1663 
[,os Alamcrs, N.M. 87544 

I’rcvious Addrcss 

-~ 
city 

- 
state 



new hires 

The 
Technical 

C division 
Delfinio H. Vigil, Espanola, N.M., C - 1  

CMF division 
Richard N. Buteau, Skowhegan, Maine, 

BMX division 
James D. Guidry, Opelousas, La., 

J division 
John S. Beardall, Springville, Utah, 

MP division 

CMF-5 

GMX-3 

J-10 

Francis D. Michaud, Ames, Iowa, 
MP-6. 

Presentation at American Astro- 
nomical Society Special Meeting 
on Solar Astronomy, Pasadena, 
Calif,, February 18-21: 

"A Solar Flare Disturbance in 
the interplanetary Medium" by 
Joan Hirshberg, NASA Ames Re- 
search Center, Moffett Field, Calif., 
S. J.  Bame, P-4, and A. J. Hund- 
hausen, T-12  
Presentation at colloquium at Uni- 
versity of New Mexico, Department 
of Physics and Astronomy, Albu- 
querque, Feb. 28: 

"Medium Energy Nuclear Phys- 
ics" by R. L. Burman, MP-6 
Presentation at 20th Pittsburgh Con- 
ference on Analytical and Applied 
Spectroscopy, Inc., Cleveland, 
Ohio, March 2-7: 

"Nondestructive incremental Mass 
Measurement of Rover Fuel Ele- 
ments by Gamma Ray Absorption" 
by B. L. Blanks and M. A. Winkler, 
both GMX-1, and A. Christian, N-1 
Presentation at conference on Com- 
puter Systems in Experimental Nu- 
clear Physics, Skytop Club, Skytop, 
Pa., March 3-6: 

"Parasitic Use of an On-Line 
Computer-Based Data System" by 
J. S. Levin and M. P. Kellogg, both 
P-9, R. B. Perkins and E. T. Ritter, 
both P-DOR 

"Programming Language and 
Physics Research" by M. B. Wells, 
c-7 
Presentation at Particle Accelerator 
Conference, Washington, D.C., 
March 5-7: 

P division 
Ronald C. Rosul, Monessen, Pa., P-3 
Richard E. Siemon, Hannibal, Mo., 

James R. Lemley, Cedar Rapids, Iowa, 
P-15 

P-3 (postdoctoral) 

Shops department 
Roswell W. Mitchell, Sr., Los Alamos, 

SD-1 

W division 
Thomas L. Cordell, Houston, Texas, 

w - 3  

"A Compact Data Acquisition 
and Control Terminal for Particle 
Accelerators" by D. R. Machen, R. 
A. Gore and D. W. Weber, all 

"A Digital Resonance Control 
System for the Drift-Tube Linac" by 
J. 8. Sharp, MP-1, and G. R. Swain, 

"A Fast Protection System for 
Linear Acce1erators"by D. T. Van 
Buren, MP-1 

"The Injector Complex for the 
LAMPF Accelerator" by P. W. Al- 
lison, C. R. Emigh and R. R. Stevens, 
Jr., all MP-4 

"Linear Light Link Data Transmis- 
sion'' by E. C. Budge, MP-1 

"Microwave Instrumentation for 
Accelerator RF Systems" by R. A. 
Jameson, W. J. Hoffert and D. I. 
Morris, all MP-2 

"PCM Data Transmission System 
Using Split Phase Code" by E. C. 
Budget, MP-1 

"A Pulse-Signal Viewing System 
for Accelerators" by D. T. Van 
Buren and H. C. Maddocks, both 

"Remote Maintenance Concepts 
for the Los Alamos Meson Physics 
Facility" by M. T. Wilson, MP-6 

"Test of LASL ion Source with 
200-kV Pierce Accelerating Col- 
umn" by C. R. Emmigh, E. A. Meyer, 
and D. W. Mueller, MP-4 

"A Unique High Duty factor 
Series Hard-Tube Modulator for 
Use in the Los Alamos Meson Phys- 
ics Facility" by J. R. Faulkner, MP-2 

MP- 1 

MP-3 

MP- 1 
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"A Versatile Technique for In- 
iorfacing (3 C:orii 1.01 Cornputer with 
Retnvfc Dcria Acquisition and Con- 
trol Siuiiori A l ~ i i g  I'ariiclc Acc:loru- 

Presentation at ilriiversity of Tornti- 
to, Catlada, Mur,clr 6: 

"Sotrio Aspcris of NMR Siudies 
in !;olids" by I3iclii I'ukushiina, 
C M M  
Presentation at National Awocia.. 
tioti of Purchcising Maiiagc!inent 
Meeting, las Vagcrs, I'.Jcv., Murch 
'I 1 : 

"Rolrriionship liotwceen Qucrlity 
Control and Pui,chasirig" by C. D. 
I.ine, J-9 NkDS 
Prescntation at Arnericuir Nuclt:or 
Snciety Meeting Itltxho Falls, Iclaho, 
March 1 1-1 3: 

"C:Iiw ract et izi rig Coin positions of 
Irrndiatcd I'ucI tri upor-ating Tom- 
perniurcs- ~-1'uiurc Edcctis" by C. F. 
Metz arid G. L!. Wulwbury, both 
CMB. 'I 

"Clicr rtr ci crizi t ICJ the Iiig h 'rt:nl. 
peraiure l-hotnic,pliysictxI trnd h r . .  
mocheniical Prolerlics of lrrutlicrlerl 
I'ucIs---Presen\ :itcxius and I ut ut-c 
Needs" by A. I:. Qprd, J. (i. 
Kcavis trnd J. A. l.ociry, all CMR-1 I 

"IJxatiiiiiutioti of ftrst Rouciot 
I'uoI &mionis with CI Li'rhiunt.. 
Ilriftcrl Gcrrnunium Arilicoincitler-Ice 
(;a t i  i rna- l<a y S p eci ro mni e 1.'' by D. 
M. Iiolin, I?. M. Sanders, bolli K - I ,  
J. I ,  I'arlter, K-5, nnc Helen D. 
Uowtrn, K- 1 

"!?udiographit Inspection of  I lot 
kxrdor I'LJel Assemblies Using Ihe 
2% MeV Bettriroii" by D. E. IIIIiott 
a r i d  .I. F. 'I'otbert, hotti GMX-1 
Presenttition a t  Optical Society of 
America Mcetiiig, Sa11 Diego, 
Calif., March 'I '!-l4: 

"Ai:curaie least -Squcircs Cu IcuIw- 
tion of Large /\tomic-Energy-lc?\lel 
Ar~nys" by I.. J t<adzicr*tslti, K. J. 
tistier, arid D. VV. Steinhow, all 
CMB-. 1 

c) I Czerny-Tu r i IC t 

Spctrograplis" hy J. V. Kliiic, 
CMB-1, P. E. 12ouse, GMX-2, and 
13. lirixner, GMX-9 
Presentation at soc:ond confercircc 
oti N i ~ c h t  Isospin, Aiiicrican Pliys- 
ical Society, Asilotirar, Calif., 
March 'I 3..1 ti: 

kJrS" by F. R. TOI ty, MP- 1 

C )  p 1 i t  n iztr t io n 

"I<t:sonuncc: :jIruciure in i hc :  RRSr 
(p,p') Ociupole 1 tarisitioii" by E. 
It. C"ostncm, l ~ - l l C N ,  I?. Kalish, Mll', 
Ca ni k) r i dg e,  Mc~ss., I 1. I). Arm- 
sirortg, P-12, rmd Ii. (3. Ikiti, P-DOR 
I-'rescxitation rut seminar on Tech- 
riical Infornration, sponsored by 
Triiiity Chapter o f  Society of Tech- 
nical Writers arid t'ublishers, Fort 
Rliss, E l  Paso, T'c:xas, March 14: 

"1 cikirrg i ha Noise oui of lcch- 
r-iical Wriiitng" hy J. W. Mcllonald, 
11-0 (itivited) 

tJrcsctitatisn a i  Semi-Anrrutrl AEC 
Corti pi iter Iii.lormotio t i  Meeting, 
!iia 11 ford U nivcmi ty, Calif., March 
'I 7.. 18: 
"Lo:; Alarnos Sciontilic ILabora- 

lory <.:omputor Aciiviiy Kcpnrt" by 
'1'. I.. Jordaii, (::-DO 
Ptesentatioii c1.I tnceting of North 
'lexas Section of Amcxican Nuclear 
Suciety, Fort Worth, March 1 t 3 :  

"1.0s Altr tiius---T 110 Coin tnunii y 
cii id I-loi Ccll lucilitics" by J. R. 
I iliaitihal, CMH-7 

Ptescniation cit colloquiuin at thc 
Ilnivursity of I loustori, Texas, Phys- 
ics Departiirenf, March 20: 

"Dense IPIcistrici I'ocus,'' by P. J. 
[ h i  ionis, t'-7 
t'resentatiori Nut somiriur a t  Ilniver- 
:;ity ot Illinois, Ilrbcina, Mtrrch 20: 

"l'0:jii ivc t' ion, 1'1-oton-l'rot on 
kxiciioris i r i  Y.iglil Ntrclci" by I?. L. 
t iut man, MP-6 
i'rescmtation at University of Ed- 
moniori and University of Calgary, 
Carit:rdn, Msrch 20 arid 21 : 

"Chingcs in Magrictoiuil I%xma 
/\ssocinted wii I i Magnetospheric: 
Subslorms" I:ly E. W. klonts, 1'4 
(inviied) 
I-'rest:ntation <:it meetirig of the New 
Mexico Branch of the American So- 
cieiy of Microbiology, Socorro, 
March 2'1 -22: 

"Host-l'arusi~c Relationships in 
A4aligncrncy: 1 he Enorgy Mctt-rholisni 
of Normal crtntl Muliynant (k l ls ' '  

"I<esponsc o I t lcle mop h i I us In- 
fluoiiztru 'lo IJllt'i.x-violct tight" by 
f i  .I. liarnhari, S. 1-1. Cox trnd C;. J. 
Kaiitor, I 1.4. 
[kcsentation at Atvioricai~ Crystal- 

.. 

Ily c. -1.. (iregg, 11-4 

lographic Association Meeting, 
Scuttle, Wash., March 23-29: 

"'The Crystal Siruciurc of Cu:\ 
(NI I:J4(CN),," by K. J. Williams, 
D. T. Cronicr und A. C. Larsoii, all 
CMI-5 

"Crystal Structure of Iso-Struc- 
turci I I-lytlruzinium Pel-c hlorate and 
Hydtnzinium I'louboraie" by J. W. 
Conunt, N . 1 ,  and I<. B. Roof, CMIF-5 
"A Simple Algorittini for Plotting 

tilecti-or) Density in Stereo" by A. C. 
Ltrrson, CMF-5 

"Th:rrnaI Moiion in Sodium 
AI u m i 17 II ni Sulfa! c Dodecci h ydratc" 
by M. I. Kay, Puerto Rico Nucloar 
Center, and D. T. Cromer, CMF-5 
Presentation at American Physical 
Society Meeting, Philadelphia, Pa., 
March 24-27: 

"Band Structure, Compressibility 
crnd Pressure Dependence of the 
S u pc I-co n d uct i rig 'Tr a nsii ion ' rem- 
prature of FCC ILaiithanutn" by 
E. A. Kniotko, CMF-5 

''Iiull Effect in Oriented Alphu 
IPIutonium" by T. R. Loree, CMF-5, 
arid 1-1. -1. Pinnick, Universiiy of Ak- 
ron, Ohic) 

"Magnetic Properties of Dys-. 
prosiuni Plaiinum 3 and Dysprosium 
Indium 3" by G. P. Arnold and N. 
G. Nercson, both P-2 

"Molecular Boam Kinetics: fnergy 
Disposal in the Reacton CI - 1 -  Bra 
--+ Olbr 1 .  Dr" by J .  13. Cross and 
N. C. Blais, both CMF-I 

"Self-Consistent Field Function" 
by D. A. I.ibcrmun, -1-4 
Presentation at Seventh Annual 
Symposium on Biomathematics and 
Computer Science in the Life Sci- 
ences, Houston, Texas, March 26-28: 

"Growlti and Division of Marn- 
inalian C:ells in Synchronized and 
Exponeniial Populations" by G. I. 
I k l l ,  -1-lxYr (invited) 
Presentation at Sandia Laboratory, 
Albuquerque, N.M., March 27: 
"U ru n i u m U ioxide- I J  rn n i u m Din i- 

Iride-Uraniutn Phase Equilihtia" by 
1:. Bent,  CMB-3 
Presentation at University of New 
Mexico Medical School S'tudent 
Organization, UNM Medical School, 
Albuquerque, March 29: 

"Mesons and Medicine" by L. 
Rosen, MI'-DO 
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I years ago in 10s alamos 

Culled from the May, 1949, files of the Los Alamos Skyliner by Robert Y. Porton 

Hill Plays Host to Scientists 
It was “old home week” at the Los Alamos Scientific Laboratory 

when the biennial information meeting last week was attended by 
many of the pioneers in nuclear research, some for the first time 
since their departure after the war’s end. Los Alamos hosted the 
meeting for the first time, and more than 150 scientists came to re- 
port on progress and discuss information. Among those who ex- 
changed reminiscences about the old days were Victor Weisskopf, 
Robert Serber, E. 0. Lawrence, Edward McMillan, Emilio Segre, 
Joseph Kennedy, Glenn Seaborg, Luis Alvarez, H. H. Barschall, 
George Weil and Bernard Weinstock. 

New Members Named to  AEC 
Gordon Dean and Henry DeWolf Smyth have been named as mem- 

bers of the Atomic Energy Commission by President Truman to re- 
place former Los Alamosan Robert F. Bacher and William W. Way- 
mack both of whom had resigned. Dean is a professor of law at the 
University of Southern California and is a practicing attorney; Smyth, 
author of the “Smyth Report,” is a professor and chairman of the 
Physics Department at Princeton University. 

Kids Ask for Bomb Plans 
The  mysteries of nuclear fission and atomic weapons are everyday 

stuff for today’s youngsters, or so it would seem from a letter recently 
addressed to the AEC at Los Alamos by a high school girl in Troy, 
New York. “Dear Sirs,” the letter began. “My science class in our 
high school is doing some research on atomic energy. Would you 
please send me some information and some drawings on the atom 
bomb and its structure.” The  young lady was sent a copy of the 
Fifth Semi-Annual Report of the Atomic Energy Commission, ac- 
companied by a gentle note covering security regulations. 

Junior Museum Is Planned 
Sparked by James C. Hobart, president of the Los Alamos Mineral- 

ogical Society, hopes for a Junior Science Museum here took shape 
Wednesday afternoon when interested adults gathered at the office 
of Earle D. Sullivan, assistant manager for Community Affairs. In 
Palo Alto, California, Mr. Hobart recently investigated such a 
museum which is a part of the community center there. 

what‘s doing 
HESA PUBLIC LIBRARY: May 1-21, New 

Mexico photographers’ circulating ex- 
hibit from the Museum of New Mexico. 

SIERRA CLUB: Luncheon meeting at  noon, 
first Tuesday of each month, South Mesa 
Cafeteria. For information call Brant 
Calkin, 455-2468, Santa Fe. 

RIO GRANDE RIVER RUNNERS: Meetings 
scheduled for noon, second Tuesday of 
each month at South Mesa Cafeteria. 
For information call Cecil Carnes, 
672-3593. 

OUTDOOR ASSOCIATION: N o  charge; 
open to the public. For information on 
May schedule, call Ken Ewing, 8-4488. 

NEWCOMERS CLUB-Tasting party, May 
28, 6:30 pm., Recreation Hall. For in- 
formation call Mrs. Ruth Talley. 

PAlARlTO FIELD ARCHERS: Business meet- 
ing fourth Monday of every month. 
Shooting nightly, leagues now forming. 
For information call Leland Zollars, 
president, 2-4043. 

LOS ALAMOS COUNTY HISTORICAL MU- 
SEUM-Open Tuesday, Thursday, and 
Saturday, 2 to 4:30 p.m. For information 
call Mrs. Mary Byers, 8-4348. 

LOS ALAMOS ARTS COUNCIL: May 18, 
7:30 p.m. Fuller Lodge, reading, “Devils 
of Loudun,” with musicol accompaniment, 
directed by  Ed Purrington, Santa Fe. 
For information call Mrs. Ruth Sherman, 
8-4980. 

SPORTSMAN‘S CLUB: Meeting, third Thurs- 
day of every month, club house in  Rendi- 
ia Canyon, 7:30 p.m.; Basic Pistol Marks 
manship course, 7:30 p.m. each Monday, 
April 14 through May 19. For informa- 
tion call Bob Newell, 8-4135, or John 
Yornell, 8-4450. 

CHORAL SOCIETY: Concert, May 18, 8:15 
p.m., Catholic Church. Handel’s “Israel 
in Egypt.” For information call John 
Ward, 8-4554. 

PUBLIC SWIMMING: High School Pool- 
Mondays through Fridays, starting M n y  
1, from 7:30 to  9 pm., and Saturdays 
and Sundays from 1 to 6 pm.; Adul! 
Swim Club, Sundays, 7 to 9 pm. 

TOASTMASTERS: The newest Los Alamm 
Toastmasters Club meets the second and 
fourth Mondays of each month a t  noon 
at  the South Mesa Cafeteria. 
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5187 Woodland 
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